Tick-borne viruses are transmitted to humans and animals by tick bites and include many important emerging and re-emerging viruses. In addition, recent studies based on high-throughput sequencing have revealed an unprecedented diversity of tick-borne viruses. The objective of this project was to investigate the viral diversity present in ticks in South of Brazil. To this end, we sampled ∼600 ticks (*Rhipicephalus microplus*) and 36 serum from cattle collected in six farms in the South of Brazil between October of 2015 to June of 2016. Samples were distributed in twelve pools based on sample (ticks or serum cattle) and site of collection. Viral RNA was extracted, followed by synthesis of double-stranded cDNA and was sequenced using the Illumina platform. Sequence reads were quality-filtered, the adapter sequences removed and the remaining reads were assembled with *de novo* methods using the MetaVIC pipeline. We identified and characterized the complete genome sequence of three RNA viruses, which were classified into the families Flaviviridae, Bunyaviridae, and Chuviridae. The genome of Mogiana Tick virus (MGTV) comprised four positive sense single stranded RNA molecules, named as segments one to four with 2,672 to 2,994 nucleotides, which encodes five proteins (NSP1, VP1, NSP2, VP2, and VP3). This virus was classified as a member of Jigmenvirus, a possible new genus in the Flaviviridae family. The Lihan Tick 2 virus-like (LT2V-like) possesses two segments, the small segment encodes the nucleoprotein and the large segment encodes the RNA-dependent RNA polymerase. Despite this virus being classified as a phlebovirus-like (Bunyaviridae), we did not find the medium segment or a homologue gene. Lastly, we describe the nearly complete sequence of the Wuhan Tick Virus-like (WTV-like), which is comprised of one negative-sense single stranded RNA molecule, with 11,208 nucleotides. This virus was classified into Chuviridae family and encodes the polymerase, glycoprotein, nucleoprotein, and VP4. Interestingly, the tick pools from all the four sites of collection were positive for MGTV, LT2V-like, and WTV-like viruses, indicating that these viruses can be found in the tick population of a large area of the Brazilian territory, which is an important cattle producing region in the country and one of the leading regions in animal produce exportation. On the other hand, only the MGTV was simultaneously detected in 19.4 per cent (7/36) serum cattle, indicating viremia in these animals. In summary, we have identified three potentially novel tick-borne viruses with broad distributions in South of Brazil, which include potential novel pathogens for cattle.
